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CASE REPORTS 
Klippel-Trdnaunay syndrome with multiple 
pulmonary emboli-An unusual cause of 
progressive pulmonary dysfunction 
Satish C. Muluk, MD, Leo C. Ginns, 1VLD, Marc J. Semigran, MD, 
John A. Kaufman, and Jonathan P. Gertler, MD, Boston, Mass. 
A 32-year-old man with progressive dyspnea nd congenital lymphedema was transferred 
to our hospital for evaluation as a lung transplant candidate with the suspected diagnosis of 
primary pulmonary hypertension. Evaluation revealed the additional history of previous 
limb-shortening procedures for the left leg, the presence of syndactyly, long-standing 
bilateral (left to right) lower extremity varices, as well as soft tissue asymmetry with the left 
leg and arm larger than the right-sided counterparts. A diagnosis of Klippel-Tr6naunay 
syndrome was made on the basis of these findings. Because of the deep venous malforma- 
tions known to occur in this syndrome, we sought evidence of recurrent pulmonary emboli 
as an explanation for the patient's progressive dyspnea, despite negative pulmonary arteri- 
ography and ventilation-perfusion scanning results at another institution. Repeat pulmo- 
nary arteriography demonstrated vidence of chronic and subacute pulmonary emboli. The 
patient is presently being treated with warfarin anticoagulation, with plans for placement 
ofa caval filter if anticoagulation alone is insufficient to prevent further embolism. Klippel- 
Tr6naunay syndrome is a rare cause of chronic pulmonary emboli, and this entity should be 
considered when the characteristic historical and physical findings are present. A case 
report and review of the syndrome, with particular focus on the aspects relevant to the 
vascular surgeon, are presented. (J VASC SURG 1995;21:686-90..) 
The Klippel-Trenaunay s ndrome (KTS) is a rare 
congenital angiodysplastic syndrome classically con- 
sisting of the triad of a vascular nevus, varicose veins, 
and bony and soft-tissue hypertrophy. Myriad other 
associated abnormalities, including varying degrees 
of lymphedema, may also be present. Recognition of 
the syndrome is important because identification of 
the underlying angiodysplastic syndrome carries 
major implications for therapy and prognosis of the 
problems that the vascular surgeon may be asked to 
sec .  
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Manifestations of the syndrome are numerous 
because of the wide range of anomalies that may be 
present. We detail herein the fifth English-language 
report of a patient with multiple pulmonary emboli 
as a consequence of KTS. 1-4 
KTS has been reported extensively in the French, 
Italian, and German literature. 5,6 This may be a result 
of lack of recognition of the syndrome as a distinct 
entity. For example, the patient presented in this 
report was not diagnosed as having KTS until this 
admission to our hospital at age 32, despite having 
had symptoms ince childhood. We review this 
unusual syndrome, with special emphasis on aspects 
important to the vascular surgeon. 
CASE REPORT 
A 32-year-old white man with a diagnosis of primary 
pulmonary hypertension was admitted to our institution 
for lung transplant evaluation. Vascular surgical consulta- 
tion was requested to assist in management of his 
congenital lymphedema and recurrent cellulitis treated with 
intravenous antibiotics, because poor control of potential 
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septic foci would increase the morbidity of immunosup- 
pression. 
His pulmonary problems dated back only 7 months, at 
which time he noted the gradual onset of dyspnea. 
Subsequently, heprogressed to the point at which he was 
unable to walk more than 20 yards. He gave a history of 
"pleurisy" 5 years before his current admission but 
otherwise had no pulmonary history. Medical history was 
also notable for two previous left leg-shortening proce- 
dures at age 13 and 14, as well as surgically corrected left 
carpal tunnel syndrome. 
Evaluation at another institution had included an 
echocardiogram, which reportedly showed right ventricu- 
lar enlargement and moderate tricuspid regurgitation. A 
ventilation/perfusion scan was interpreted as being low 
probability for pulmonary embolus. Bilateral duplex lower 
extremity study was reported to show no evidence of deep 
venous thrombosis. Right-sided heart catheterization re-
portedly demonstrated pulmonary arterial pressure of 
90/32 (mean 50) and no evidence of left-to-right shunt. A 
pulmonary arteriogram had been read as showing no 
evidence of emboli. Pulmonary function testing had 
revealed a first second vital capacity of 2.38 liters (60% 
predicted), with a vital capacity of 2.96 liters (63% 
predicted). Chest radiography demonstrated pleural thick- 
ening and a small effusion. 
Physical examination of the extremities revealed soft 
tissue hypertrophy ofboth the left leg and left arm, as well 
as marked nonpitting edema in the legs (left-to-right), and 
syndactyly in both feet (Fig. 1). No other arm or hand 
abnormalities were noted. Prominent superficial varicosi- 
ties in medial, lateral, and posterior aspects of his legs were 
observed on standing. The left leg was several inches longer 
and markedly warmer than the right, but no bruit or thrill 
was found. He had a capillary vascular malformation  the 
posterior left calf and in both legs demonstrated stasis 
dermatitis with hemosiderin deposition, vesicles in the 
skin, but no ulceration or cellulitis. Normal arterial pulses 
were palpated. 
A diagnosis of KTS was made on the basis of the 
history and examination result (Table I). Because of the 
known deep venous malformations seen in KTS, and the 
possibility of resultant pulmonary emboli, the diagnosis of 
primary pulmonary hypertension was critically reassessed. 
Review of the pulmonary arteriogram obtained at the 
referring institution showed it to be a suboptimal study. 
The study, along with right-sided heart catheterization, was 
therefore repeated. The new study showed unequivocal 
evidence of multiple subacute and chronic pulmonary 
embolism, as well as pleural effusions (Fig. 2). Addition- 
ally, the repeated pulmonary artery pressure was only 36/12 
(mean 22). In view of the new diagnosis, consideration f
lung transplantation was deferred. 40 to 50 mm Hg- 
weight compressive stockings (thigh high) were fitted, and 
anticoagulation with warfarin was begun. 
Contrast venography of the pelvis and abdomen 
demonstrated normal iliac veins and inferior vena cava. 
Magnetic resonance venography of the thighs showed 
Table I. Major findings that led to 
diagnosis of KTS 
Long-standing varicose veins 
Soft tissue and bony hypertrophy of left leg and arm 
Vascular nevus 
Syndactyly 
Long-standing lymphedema 
multiple deep venous occlusions in both legs, as well as 
large superficial varicosities. Incompetent deep and super- 
ficial valves were evidenced on the magnetic resonance 
venogram by signal oss as a result of episodic retrograde 
flow to the level of the popliteal vein. There was no 
evidence of arteriovenous shunting. 
The patient was discharged after therapeutic warfarin 
anticoagulation was achieved. He has done well in short- 
term follow-up without progression of dyspnea. 
DISCUSSION 
This case illustrates the importance of recognizing 
KTS. Identification of this syndrome led to a search 
for pulmonary emboli. 
KTS, or angioosteohypertrophy, was first de- 
scribed by Klippel and Tr6naunay in 1900. 7 When 
the classical triad of (1) vascular nevus, (2) varicose 
veins, and (3) bony and soft-tissue hypertrophy is
accompanied by hemodynamically significant arte- 
riovenous fistulas (AVF), many authors follow the 
recommendation f  Lindenauer 6 and use the desig- 
nation Parkes-Weber syndrome, recognizing the 
contribution of Parkes-Weber in 1918.8 The distinc- 
tion is important, because the presence of clinically 
apparent AVF is associated with a significantly worse 
prognosis, 6 The patient discussed in this report had 
no evidence of hemodynamically significant AVFs 
and would therefore be considered to have KTS 
alone.  
The cause of  KTS is unknown, but one plausible 
theory is that of an intrauterine insult at the time of 
vascular differentiation, with resultant malformation 
of  the venous drainage of the extremity, s,9 Servelle, 1° 
by experimental induction of venous tasis, suggested 
that the lack of normal venous drainage may be an 
etiologic factor in hypertrophied and elongated 
extremities. Others have suggested that intrauterine 
injury to the sympathetic ganglia or intermediate 
lateral tract may lead to loss of  sympathetic tone, with 
arteriovenous shunt dilation and subsequent venous 
engorgement. 11 A related theory 12 holds that an 
underlying mesodermal defect during fetal develop- 
ment leads to the abnormal maintenance of micro- 
scopic AVF. Evidence of an inherited factor is rare, 
but a few familial cases have been reported. 4,~3,~4 
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Fig. 1. Photograph of both legs (A) and closeup of larger left leg (B). 
The feature that will most often be seen by the 
vascular surgeon is that of superficial Venous varicosi- 
ties. Onset in childhood is frequently noted, and the 
location of the varicosities is often atypical (often 
found to be on the lateral aspect of the limb, sweeping 
medially at the groin). Chronic venous insufficiency 
is common as patients advance into the second and 
third decades, and associated venous tasis ulcers can 
be found in unusual ocations. The association of 
such venous disease with a congenital vascular nevus 
and limb hypertrophy should lead to a diagnosis of 
KTS. 
Even when clinically significant AVF are absent, 
the affected limb is often noticeably warmer. Gener- 
ally, only one lower limb is affected. However, as in 
the patient presented in this report, combinations of 
upper and lower limb involvement can occur. Venous 
abnormalities can extend into the pelvis and abdo- 
men, with resultant rectal bleeding (from colonic 
arteriovenous malformation) and hematuria (from 
bladder arteriovenous malformation). 
Lymphedema (as noted in the patient re- 
ported herein) and cutaneous lymphatic vesicles 
are occasionally seen. There is also a high incidence 
of congenital bony abnormalities, including syn- 
dactyly (seen in our patient), pelvic nonfusion, 
talipes equinovarus, spina bifida, and scoliosis. A 
variety of orofacial anomalies have also been re- 
ported. 
Although deep venous thrombosis not uncom- 
mon in KTS, reports of pulmonary embolism are 
rare. is There have been four previous English- 
language case reports of pulmonary emboli in pa- 
tients with KTS. 14 One of the two patients 2 had 
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Fig. 2. Pulmonary arteriogram demonstrates bo h (A) recent embolus (arrow) and (B) chronic 
embolus with recanalization (arrow). 
progressive dyspnea over a long period, similar to the 
patient we described. 
Although the diagnosis of KTS is clinical, imag- 
ing of the extremity's venous ystem is an important 
adjunctive study. Common findings include hypo- 
plastic or absent deep venous ystem, venous obstruc- 
tion by fibrous bands or adjacent arteries, and incom- 
petent valves. Atypical venous drainage pathways are 
common. Although contrast venography has been 
the usual imaging modality, magnetic resonance im- 
aging is an alternative t chnique, as demonstrated in 
the case presented here. Servelle t al. 1618 found com- 
plete or partial obstruction of the deep system in a 
large proportion of his patients with KTS. He noted a 
marked improvement in many patients with surgical 
relief of venous obstruction. However, other authors 
have found only a small incidence of surgically cor- 
rectable venous obstruction. 3,4,1°,13,17 In selected 
cases, pelvic venous anatomy may have to be defined 
to assess for colonic and bladder arteriovenous mal- 
fbrmation. Another useful diagnostic study is arteri- 
ography, to determine whether clinically importan t 
AVF exist. 
Management of venous insufficiency in patients 
with KTS should certainly include lifelong compres- 
sion stocking therapy. This is adequate therapy for 
patients with mild symptoms. When symptoms are 
more severe, surgical relief of venous obstruction is
warranted when such obstruction can be demon- 
strated 14 and when a correctable situation exists. The 
role of superficial vein ligation and stripping is 
controversial. Although some authors report im- 
provement of symptoms after ligation and strip- 
ping, ~7,18 others have noted marked worsening of 
symptoms, 4 possibly as a result of reduction of 
already compromised venous drainage. Even when 
early symptomatic relief has been noted, a high 
varicose vein recurrence rate is to be expectedY 
Excisional surgery for lymphedema in KTS should be 
undertaken with great caution because of the risk of 
poor wound healing. 17 
Lack of any large experience with thromboem- 
bolic phenomena in patients ,with KTS makes im- 
possible any firm treatment recommendations. 
However, warfarin anticoagulation, with caval filter 
placement for warfarin failures, seems to be a logi- 
cal approach. Clear venographic documentation f 
intraabdominal collateral pathways is imperative. 
In a patient with such marked pulmonary com- 
promise that recurrent embolism appears highly 
JOURNAL OF VASCULAR SURGERY 
690 Muluk et aL April 1995 
dangerous, primary filter placement is prudent. 2 9. 
When filters are used, aberrant sources and pathways 
of emboli must be considered, with suprarenal caval 
filter placement a possibility based on venous ana- 10. 
tomic findings. 102 
11. 
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